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Define an attribute 

^ J Define a substance or process 

~ J Define a reaction 

~ J Use STL editor/compiler 

j Generate pathway- 
Generate reverse pathway 
^ J Exit this program 



Tints wizard rc uced to create a type of detmtion called an 
attribute. Attributes are values that cant be attached to 
substances; cellular processes, ieactions and other entities. 
Molecular weight is an example of an attribute, as is reaction 



P!ea:e enter a name tor the attribute: 



Within this wizard, you can click the Next button to go to the 
next step, the Back button to go back to the last step, and 
the Cancel button to exit before any changes are made. 
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FIGURE 4B 




Since each attribute represents a value, it has to have a 
type. The recognized-types of attributes are decimal' integer, 
text and enumerated. Please select a type for this attribute. 



r Decimal (repre;ents numeric values that require a 
decimal point, such as 0.03. 

f- Integer (represents numeric values that do not require 
a decimal point, iuch ai 1 0 

{- Tent frepre rents textual valuei. u:ed primarily for 
creating hyperlink?) 

r Enumerated Irepresentc a list of value: like "color" 
which may be equal to "red", "blue" or "green"J 
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Entei Attribute Limits 



Since this attribute is numeric, you may want to set limits on 
the value; it can repreient 

You can enter an upper limit and a lower limit, and ridicate if 
each limit ic inclusive li e the set of allowed values includes 
the limit itself]. Leave the limit blank if .you don't want to set it. 




Lower Limit | 
Upper Limit f~ 
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FIGURE 4D 



Enter Attribute Limits 



S mce this attribute i« an enumerated li?t, you will need to 
enter the values that it can represent Type each value into 
the edit box labeled Value, and click the Add Value button 

The value will appear in the Allowed Values H. To remove 
a value from this fct, click on it and then click the Remove 
Value button. 
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Attribute Defintion Complete 



The attribute definition i? complete The box below contain? 
the STL code that your selections produced Thi; is only 
provided a* a reference, you don't need to know STL to use 
the program. You may modify the code it you wish. 



ATTRIBUTE "Sample Attribute" IS ANY REAL FROM 
EXACTLY 1 TO 2. 



This code vM be compiled into the database when .you click 



< Back j |[IIQ[jjj&7j| 
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FIGURE 5 A 



Enter Concept Nai 



This wizard is used to create a type of defintion called an 
concept Concept* represent cellular components, cellular 
proce^sec. cell types and other "noun-lilce" entities 
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Please enter a name tor the concept 



Within thi? wcard you can click the Next button to go to the 
newt step, the Back button to go back to the last ctep, and the 
Cancel button to exi before any changes are made. 
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FIGURE 5B 



Concepts can be defined as special types ot exirhng concepts 
For example, if the concept "MEK" has been defined you can 
define "active MEK" to represent the activated form of MEK 
The new concept then ha.? all the properties of the original plus 
any new one; you a:?ign to it 

The list below shows all concepts that have been defined You 
do not need to inherit from an existing concept, but it you want 
to select it from the li^ 



§1 A2aR 
,2 activates 

active adenylyl cyclase 

active AF-1 domain of ER-alpha 

active CRE 
■M active CREB 

active ER 
■ active FAD D 



1 



325 



335 



FIGURE 5C 



Select any Contained Concepts 



Concepts may contain other concepts. The most natural 
example or thi; is a cell. You can create a cell concept, then 
put various proteins and other molecules into it Many different 
celL- and organelles can be created this way. 

Highlight the concept; which *.hou!d be contained by your 
concept You may optionally specify the quantity of each 
concept to include Thi; is needed for stoichiometry 



A2aR 
activates 

active adenylyl cyclase 

active AF-1 domain of ER -alpha 

active CRE 

active CREB 

active ER 



■Quantity j 
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When your concept i; defined in term? of another, it may be 
desirable to exclude some of the concepts that are included by 

iliS 

One example of thi; would be the creation of a generic cell 
containing the most common protein; You may inherit from thi; 
• -cell to create :pecific cell; . but not all protein; within the original 
should be in the new one You may exclude there 

To exclude any concepts included by default highlight them 
below. 



adenylyl cyclase 

ATP 

CRE 

CREB 

FLICE 

GDP-bound heterotrimeric Gs protein 
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FIGURE 5E 
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Customize Concept Appearance 



You can customise the appearance of ihi? concept Select the 
graphical shape, size and color that you would lit e this concept 
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Qu'torn colors 



I y OK ] Cancel 
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FIGURE 5G 



Concept: may have attribute? asrigned to them. Attributes 
associate inrormahon with a concept Some attribute? assign 
hyperlink information to a concept and others determine it: 
visual appearance. 



To assign an attribute to this concept highlight it in the list 
below. If you have inherited this concept from another, it may 
already have aome attributes assigned to it. 
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FIGURE 5H 



Assign Attribute Values 



Once assigned to a concept, attribute? may have values 
assigned to them To assign a value to an attribute click it in 
the list below, and enter the value in the area provided. 

activators: 



<• inhibitors 
location 

other databases 
:, references 



; Back I Next> I Cancel I 
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FIGURE 51 



The concept definition is complete. The box below containc the 
STL code that your selec tions produc ed T his ic only provided 
as a reference you don't need to know STL to use the 
program You may modify the code if you wish 

'{CONCEPT "Sample Concept" EXPANDS "protein" HAS , 
' 'activators' V'comments' 7 'inhibitors",' 'location' V'other • 
5 databases'7'references" SETS "graphiccolor"=0, 
» "graphicshape"="triangle", 

I "graphicsize"=1 6,"comments"="this is a sample concept". 



This code will be compiled into the database when you click 
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FIGURE 6A 




Thi: wcard is u:ed to create a type ot definition called an 
event. Events represent chemical reactions 



Enter a description of the event below. This i; the label that will 
be displayed to the user when the event is referenced in 
pathway simulation It should describe the reactants. proce:ses 
and process that exist within the reaction. 



Within this wizard, you can click the Newt button to go to the 
next ;tep. the Back button to go back to the fait tfep. and the 
Cancel button to exit before any change? a-e made 



Cancel ^ j 
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FIGURE 6B 



A reaction requires reactants Thece w.ll be known concept? 
that are required to be precent tor the reaction to tat e place 



Highlight the concepts that make up the reactants. You mail 
optionally specify the quantity or each concept to include Thh 
is needed for stoichiometry 



"1 



A2aR 
activates 

active adenylyl cyclase 

active AF-1 domain of ER-alpha 

active CRE 

active CREB 

active ER 

active FADD 

active FLICE 
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FIGURE 6C 



A reaction also requires product: These will be known 
concepts that are produced when the reaction takes place 



Highlight the concept: that make up the product; You may 
optionally specify the quantity ot each concept to include. This 
\z needed tor ctoichiometry 



!,i A2aR 
': activates 

i| active adenylyl cyclase 

i active AF-1 domain of ER-alpha 

* active CRE 

«i active CREB 

i active ER 

active FADD 
!i* active FLICE 
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FIGURE 6D 



Some reactions are inhibited by the presence of certain agent?. 



Highlight the concept; that make up the inhibitors You may 
optionally jpecity the quantity of each concept to include Thic 
is needed tor stoichiometry 



A2aR 
activates 

active adenylyl cyclase 

active AF-1 domain of ER-alpha 

active CRE 

active CREB 

active ER 

active FADD 

active FLICE 
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FIGURE 6E 




To properly dbplay the reaction, the program needs to I- now 
how it; components should interact For example, if A binds to 
B, you need to supply this information in this step. 

Select a process, the concept it i; applied from and the 
concept it is applied to. Click Add to add thi: description to the 
* sla To remove a description, highlight it and click Remove 
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FIGURE 6F 



Entet Event Attributes 



Events have certain attributes assigned to them that associate 
information with them In the cpace below, enter the value; of 
any relevant attributes for this event 

Event Duration 

Jkr seconds 

T □ provide the be :■ t dynamic representation of a reaction, 
information about the mobility and post-reaction presence of the 
reactants ic needed. Select each reactant in the list below, and 
c heel; the relevant bones. 4Q30 




rj. fieac tant will move during the 
reaction toward? other reactant; 

Reac tant is unchanged by the 
hT reaction and should be vbible 
"■•post-reaction 



Enter Event Contexts 



Some reaction? may be present or absent for certain cell types 

Highlight the cell types, for which this reaction is present If you 
do not select any, it will be present for all cell types. 



breast cancer cell 
generic cell 

generic cell with FADD 
HEK-293 cell 



Highlight the cell type: for which thi- reaction is absent It ycu 
do not select'any, it will be present for'aH cell types. 



breast cancer cell 
generic cell 
generic cell with FADD 
HEK-293 cell 
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Evenl Definition Complete 



The event definition i; complete The box below contains the 
STL code that your selections produced. This ic only provided 
: as a reference you don't need to know STL to use the 
program You may modify the code it you wi:h 



EVENT "adenosine binds to adenosine receptor" REQUIRES * 
"A2aR","adenosine" PRODUCES "bound A2aR" APPLIES " 
TO "binds to" FROM "adenosine" TO "A2aR" PRESENT IN v 
"generic cell" HAS "mobile" SETS "mobile'^'NY" HAS 
"postevent" SETS "postevent"="NY". J 



This code will be compiled into the databa -e when you click 
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FIGURE 8A 



Choose a Context for the Pathway 



This wizard is used to ^pecitiy the starting and ending points for 
a signal transduction pathway, with the aim ot displaying the 
resulting pathway in three different forms- textual, static and 
animated. 

The pathway need; a context in which to be tested Thi: will be 
a cell or organelle that ha? been previously defined. Select it 
from the IitI below. 



breast cancer cell 
generic cell 
generic cell with FADD 
HEK-293 cell 



Within thi; wizard, you can click the Next button to go to the 
next step, the Back button to go back to the last ctep. and 
the Cancel button to exit before any changes are made 

/ I I'! \i| Cancel \| 



605 



The rfimulus in this case is a concept, or set of concept;, that 
you specify The pathway engine test; this stimulus against the 
context to determine which reactions proceed 

Highlight the conceptUI that will make up the stimulus It the 
stoic hiometry i; k nown, that u if you are aware that it takes a 
dimer or trrmer of a stimulating molecule to Initiate a particular 
cascade, you should specify it in the "quantity" window.- • ■ ■ 
Otherwise, a default valtie of "one" wl be entered. 



active adenylyl cyclase 
»! active CRE 
?! active CREB 
- active FADD 

active FLICE 
sk active G TP-bound heterotrimeric Gi protein 



Quantity 




FIGURE 8C 



The content you chose in the first step contained many different 
:ub:tancec not aH or which may be approprrate to the pathway 
you wish to test You may chooie to "knock out" [exclude! 
certain concept? If so. highlight them in the list below. 
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A2aR 

adenylyl cyclase 

ATP 

CRE 

CREB 

FLICE 

GDP-bound heterotrimeric Gs protein 

GTP 

IP3R 

MAPK. 

MEK 

NF-kB 



FIGURE 8D 



Choose any Pathway Endpoints 



An endpoint may be specified with the output being all 
pathways leading from the stimuluc you have specified to the 
eridpbiht specified here. Alternatively, you may skip this step to 
view all poitible endpointc initiated by your ]tirnulu> 



1 



A2aR 

active adenylyl cyclase 

active AF-1 domain of ER -alpha 

active CRE 

active CREB 

active ER 

active FAD D 

active FLICE 

active Grb-2 

active GTP-bound heterotrimeric Gi protein 
active GTP-bound heterotrimeric Gs protein 
active MAPK 
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FIGURE 8E 



Pathway Definition Complete 



Specification of the pathway is complete Chcl: Finish tc 
pathway 
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< Back 



Finish . 



xtual Pathway 

ine binds to A2aFl 



Hi 



A2aR binds to GDP-bound heterotrimeric Gs protein 
J3TP displaces GDP and activates heterotrimeric Gs protein 
■GTP-bound heterotrimeric Gs protein dissociates into GTP-Gs-a!pha 
and G(beta^gamma)s 

!jGTP-Gs-alpha binds to and activates adenylyl cyclase 
feG(beta/gamma)s binds to and activates PLC-beta 
Padenylyl cyclase converts ATP to cAMP and Pi 
IPLC-beta hydrolyzes PIP2 into IP3 and DAG 
ftcAMP binds to and activates PKA 
|IP3 causes release of calcium 
rPKA binds to and activates CREB 
[[CREB binds to and activates CRE 
iCRE leads to gene transcription 




adenosine A2aR 
fdslc ^ 



bound A2aR GDP-bound heterotrimeric Gs protein 

■ ( • 



GTP receptor-bound GDP-bound heterotrimeric Gs protein 
• ■ 



active GTP-bound heterotrimeric Gs protein 
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FIGURE 10B 



, Name: jjfi 

Status: Ready 

Type: HP DeskJet 690C Series v11 0 

Where Local 

Comment: HP DeskJet 690C Series v1 t.O 



Print range 
AM 



Number of copies: fl~ 3 

iijiliJlSl r c - iate 
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No value has been set for this attribute of this concept. 
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Fig. 13 
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Fig. 14 



^CellTek - [CellTek - Static Pathway] 


rrp;Fi 


:i.B File 
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MEKK1 [+] IKK-E 



PhosphorylQtion 



IKK-Beta[+] ikB-A/NFkB lkB-A[P1]/NFkB ; 

-^h a m ■ 

Phosphorylates 



J 



MEKK1 [+] 



e 



Phosphorylates 



MKK4[+] JNK2 

— >H O 

Phosphorylates 



JNK2[+] Elk-1 

-^n * 

Binds To 



MKK4[+] p38 Alpha 
— >H ©- 
Activates 



p38 MAPK[+] 



CREB 
O 



j|38 MAPK[ + ] Elk-1 



MEKK1 [+] MEK1 MEK1[+] ERK1 ERK1[P1] 
->■ # >■ • >■ 

Phosphorylation Phosphorylates 



MEKK1 [+] IKK-Alpha IKK-Alpha[+] IkB-A/MFkB JkB-A[P1]/NFkE: 



Phosphorylates Phosphorylates 



J 



Fig. 15 




Fig. 16 
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Fig. 17 



^ Initial Conditions 

User Name: CellTekUser 

Pathway Type: Forward Pathway 

Context: I rnmunology T est Cell 

Stimulus: CD 154 

Exclusions. None 

EndPoint: None 



CD154BindsToCD40 
InactiveJNKI Binds To Elk1 
lnachveJNK2 Binds to Elkl 

CD154/CD40 Binds To TRAFG 
CD154/CD40 Binds To TRAF3 
CD154/CD40 Binds To TRAF2 
CD1 54/CD40 Binds To TRAF5 
CD1 54/CD40 Leadst to Lck Activation 

TRAFG Activates TANK 
TRAFG Binds To RIP2 
TRAF2 Binds To TANK 
TRAF2 Binds To ASK1 
TRAF2 Binds To RIP 
TRAFG Binds TAK1/TAB1 
TRAF3 Leads To Activated JNK1 
TRAF2 Binds To MEKK1 
TRAF5 Activates ASK1 
TRAF5 Binds To TANK 
TRAFG Binds to ECSIT 
TRAF6 Leads to Raf-1[+] 
TRAF6 Binds toASKI 
TRAFG Binds to NIK 
TRAF2 Binds To GCK 
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j Initial Conditions 

User Name: CellTekUser 

Pathway Type: Forward Pathway 

Context: Immunology Test Ce 

Stimulus. CD154 

Exclusions: None 

EndPoint: None 



• CD154/CD40 BindsTo TRAFG 
TRAFG Activates TANK 
TANK Interacts With TBK1 
s TBK1 Leads To NIK Activation 
. NIK Binds to IKK-A and IKK.-B 
1 NIK Phosphoporylates IKK-A 
J Phosphorylation of IkB-A 
'* Ubiquitination of IkB-A 

1 DDI 54 Binds To CD40 
CD154/CD40 Binds To TRAFG 

s TRAFG Activates TANK 
TANK Interacts With GCKR 

; GCKR Activates MEKK1 

3MEKK1 Activates IKK-B 

HKK-B Phosphorylates IkB-A/NFkB 

j Ubiquitination of IkB-A 

! CD154 Binds To CD40 
ICD154/CD40BmdsToTRAFE 
'TRAF6 Activates TANK 
I TANK Interacts With GCKR 
t GCKR Activates MEKK1 
,MEKK1 Phosphorylates MKK4 



Else 
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Fig. 20 >T 





Options 






Query Spring 




V FuH String Search 


I 

Search I 


mam 


I Exit I 




I I I 








juj ■■'-' ! ' 







5200 



Fig. 21 
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Fig. 22 
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Fig. 23 
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Fig. 26 
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. (No Active Reference 



Enter the new concept's n« 



] Ext | j * 
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Fig. 27 



Cla:;s Concepts Hierarchies: 1438 ... pTF^T |£f 



3 Cell Line 

i+| Cell Type 

*+; Function 

El Location 

m 



Role 

Substance 
Taxonomy 
Temporal 
Vocabulary 
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Fig. 28 



| Primitive Attributes: Concept "TRAFB/ I t>B P Complex" 



ATT ID Name 

6^ graphicsize_ 
7 graphiccqjor 
1 1 stimulus 



|Val 

10 

=4210688 
1 



2} 



Fig. 29 



JS," I Innlains - Excludes: Concept "Li 



Contains Concepts 



Excludes Concepts 



Fig. 30 
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Fig. 31 



Js^ Anatomic Attributes: Concept "Phosphatidylin 



No Active Reference 



ID | REFJDj M0L_:ELL| S~^GE| ORGAN | TISSUE | 



Active ID - 
Reference 



Developmental Stage 



Fxpression Defined B 



^c-cc-pi I Search 
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Fig. 32 



Member Of Gene/Protein Family 



Has A Prototype Homoloq 



J 



£T Domains C Motifs r Post-Ttanslational Modifications r Activated By C Inhibited Bj> 
;D| CtMAIN_NAME |," Refresn ] 



Rev Bi Phosphoinositide kinases. 
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Fig. 33 
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Fig. 34 



| References: Concept "Phosphalidylinosilol-3-OH-Kinaj 



ID | JOURNAL | TITLE | YaarlVol |l»ua |Page | 
45 Biochim Bb| Structi 1993 1436 1-2 127 



PMIDl 



RFUST 
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Fig. 35 
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X^J Scope Notes: Concept "Phosphatidylinositol-3-0... HBB! 
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Editorial Comments' Concept 'Phosphah^ytimasit... HUftlESj 
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Fig. 38 
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Fig. 41 



Has Attributes 
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Tests Attributes 



W\ ATTJl CONJl COMPARE I ATT_2| CON.2 



Modifies Attributes 




Fig. 43 



^Excluded: Event "Test Event" 
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Search 
Excluded From 



Refresh 



